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Preface 
We are pleased to publish this special issue of Elsevier’s Procedia Computer Science, being the proceedings of 
the 19th International Conference on Knowledge-Based and Intelligent Information & Engineering Systems 
(KES2015) which was organized by Institute of Systems Science, National University of Singapore with KES 
International and held on September 7-9, 2015 in Singapore. 
KES2015 continues a series of broad-spectrum intelligent systems conferences first held in Australia in 1997 and 
now organised by KES International. The main aim of the KES conferences is to provide a forum for the 
dissemination of research accomplishments and to provide an internationally respected forum for scientific research 
in the technologies and applications of intelligent information and knowledge-based systems. As the years went by, 
the conference has grown to cover such fields as: Knowledge Discovery, Knowledge-Based Systems, Soft 
Computing, Machine Learning, Nature Inspired Methods, Data Analysis and Pattern Recognition, Data Mining, 
Data Driven Intelligent Systems, Hybrid Intelligent Systems, Web Intelligence, Multi-Agent Systems, Knowledge 
Acquisition, Semantic-Based Systems, Intelligent Vision, Image Processing and Signal Processing, E-Learning, and 
E-Business and E-Commerce. 
This year, the conference attracted a substantial number of researchers and practitioners from all over the world 
who submitted their papers for 11 general tracks and 23 special sessions on specific topics. Accepted and presented 
papers highlight the new trends and challenge of intelligent and knowledge-based systems. Each paper was peer 
reviewed by at least two members of the International Program Committee and International Reviewer Board. Out 
of a large number of submissions, more than 200 high-quality papers were accepted for oral presentation and 
publication in Procedia Computer Science, indexing in CPCi (ISI conferences), Engineering Index, and Scopus. 
We would like to express our thanks to the Keynote Speakers – Prof. Toyoaki Nishida, Prof. Rossi Setchi, Prof. 
Ah-Hwee Tan, Prof. Kay-Chen Tan, and Prof. Hong Yan.  
Our special thanks go to the Programme Co-chairs, General Track Chairs, all Programme Committee members 
and all the reviewers for their valuable efforts in the review process which helped us to guarantee the highest quality 
of the selected papers for the conference. We cordially thank the organizers and chairs of special sessions which 
essentially contribute to the success of the conference. 
Finally, we cordially thank all the authors, presenters and delegates for their valuable contribution to this 
successful event.  
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We hope that KES2015 significantly contributes to fulfillment of the academic excellence and leads to even 
greater successes of KES events in the future. 
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KES2015 Conference Organization 
 
Honorary Chair 
  Christopher Chia, National University of Singapore 
 
General Chairs 
  MunKew Leong, National University of Singapore, Institute of Systems Science 
  Lakhmi C. Jain, University of South Australia 
Executive Chair 
  Robert J. Howlett, Bournemouth University, UK 
Programme Chair 
  Liya Ding, National University of Singapore, Institute of Systems Science 
Local Organising Chair 
  Charles Pang, National University of Singapore, Institute of Systems Science 
Publicity Chair 
  Fangming Zhu, National University of Singapore, Institute of Systems Science 
Keynote Speakers 
Toyoaki Nishida, Kyoto University, Japan 
 Speech Title: Conversational Informatics: Toward Cultivating Wisdom from Conversational Interaction 
Rossi Setchi, Cardiff University, UK 
 Speech Title: Computational Semantics in Knowledge Engineering 
Ah-Hwee Tan, Nanyang Technological University, Singapore 
 Speech Title: Knowledge Integration and Reinforcement Learning in Self-Organizing Neural Networks 
Kay-Chen Tan, National University of Singapore (NUS), Singapore 
 Speech Title: Recent Advances in Evolutionary Multiobjective Optimization and Applications 
Hong Yan, City University of Hong Kong, China 
 Speech Title: Detection of Coherent Patterns in Multidimensional Data 
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General Track Chairs 
Track Title: Artificial Neural Networks, Fuzzy Methods and Machine Learning 
 Liya Ding, National University of Singapore, Singapore 
Track Title: Nature Inspired Methods and Optimization 
 Cecilia Zanni-Merk, ICube - UMR (CNRS), Strasbourg, France 
Track Title: Knowledge Based and Expert Systems 
 Anne Hakansson, Royal Institute of Technology, Sweden 
Track Title: Agent and Multi-Agent Systems 
 Gordan Jezic, University of Zagreb, Croatia 
Track Title: Knowledge Discovery and Data Mining 
 Ireneusz Czarnowski, Gdynia Maritime University, Poland 
Track Title: Web Intelligence 
 Dariusz Krol, Bournemouth University, UK 
Track Title: Natural Language Processing 
 Girish Nath Jha, Jawaharlal Nehru University, New Delhi, India 
Track Title: Knowledge Management 
 Ron Hartung, Franklyn University, USA 
Track Title: Intelligent Vision, Image Processing and Signal Processing 
 Tuan D. Pham, The University of Aizu, Japan 
Track Title: E-Learning, E-Business and E-Commerce 
 Toyohide Watanabe, Nagoya University, Japan 
 Tomoko Kojiri, Kansai University, Japan 
 Yuki Hayashi, Osaka, Prefecture University, Japan 
Track Title: Intelligent Systems Applications and Miscellaneous Topics 
 Carlos Toro Vicomtech Research Centre, Spain 
 
 
Special Session Chairs 
Title of Session: E-Learning and ICT for Active Learning 
 Hideyuki Kanematsu, National Institute of Technology, Suzuka College, Japan  
 Kazunori Nishino, Kyushu Institute of Technology, Japan  
Title of Session: Advances from Heuristics to Hyperheuristics: New Trends and Applications in Hard Optimization 
 Moez Hammami, University of Tunis, Tunisia  
 Sadok Bouamama, University of Manouba, Tunisia 
Title of Session: Cyber-Physical Systems 
 Anne Hakansson, KTH Royal Institute of Technology, Sweden  
 Ronald Hartung, Franklin University, USA 
 Esmiralda Moradian, Stockholm University, Sweden 
Title of Session: Networks for Innovation, Knowledge Creation and Sharing 
 Shuichiro Yamamoto, Nagoya University, Japan  
 Atsuo Hazeyama, Tokyo Gakugei University, Japan 
Title of Session: Network and System Security 
 Esmiralda Moradian, Stockholm University, Sweden 
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Title of Session: Intelligent Computer Vision Systems 
 Margarita N. Favorskaya, Siberian State Aerospace University, Russia  
 Lakhmi C. Jain, University of South Australia, Australia 
 Mikhail Sergeev, SUAI, Russia 
Title of Session: Skill Acquisition and Ubiquitous Human Computer Interaction 
 Hirokazu Taki,  Masato Soga,  Hirokazu Miura,  Wakayama University, Japan 
Title of Session: Meta-Heuristics Optimization for Real World Applications in Engineering and Technology 
 Pandian Vasant, Universiti Teknologi PETRONAS, Tronoh, Malaysia 
Title of Session: Data Science for Big Data 
 Katsutoshi Yada, Data Mining Laboratory, Kansai University, Japan  
 Prof. Takahira Yamaguchi, Keio University, Japan  
Title of Session: Intelligent Transport Systems 
Milan Simic, Reza Nakhaie Jazar,  RMIT University, School of Aerospace, Mechanical & Manufacturing 
Engineering, Australia 
Title of Session: Quantitative Method of Decision Making in Changing Financial and Social Environment 
 Mieko Tanaka-Yamawaki, Tottori University, Japan 
Title of Session: Intelligent Medical and Healthcare Informatics 
 Yulia A Hicks, Senior Lecturer, Cardiff University, UK  
 Shoji Kobashi, University of Hyogo, Japan  
 Hiroharu Kawanaka, Mie University, Japan  
Title of Session: Knowledge-Based Systems for e-Business 
 Kazuhiko Tsuda, Graduate School of Business Sciences, The University of Tsukuba, Tokyo 
 Nobuo Suzuki, KDDI Corporation, Japan  
 Masakazu Takahashi, University of Yamaguchi, Japan 
Title of Session: Knowledge-Based Intelligent System and Application 
 Yuji Iwahori, Chubu University, Japan 
 Yoshinori Adachi, Chubu University, Japan 
 Nobuhiro Inuzuka, Nagoya Institute of Technology, Japan 
 Ryosuke Yamanishi, Ritsumeikan University, Japan  
Title of Session: Human Factors for Communication & Intelligent Systems 
 Atsuko K. Yamazaki, Shibaura Institute of Technology, Japan 
 Hiroshi Hasegawa, Shibaura Institute of Technology, Japan 
Title of Session: Chance Discovery and Market of Data 
 Akinori Abe, Chiba University, Japan  
 Yukio Ohsawa, The University of Tokyo, Japan  
 Noriyuki Kushiro, Kyushu Institute of Technology, Japan  
Title of Session: Intelligent Network, Services and Knowledge Management 
 Motoki Miura, Kyushu Institute of Technology, Japan  
 Takaya Yuizono, Japan Advanced Institute Science and Technology, Japan  
 Jun Munemori, Wakayama University, Japan  
 Hiroshi Sakai, Kyushu Institute of Technology, Japan 
Title of Session: Knowledge-based Learning and Education Support System: Design and Function 
 Tomoko Kojiri, Kansai University, Japan 
 Yuki Hayashi, Osaka Prefecture University, Japan  
 Toyohide Watanabe, Nagoya Industrial Science Research Institute, Japan  
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Title of Session: Immunity-Based Systems: Resilient Computing 
 Yoshiteru Ishida, Toyohashi University of Technology, Japan  
 Chih-Hung Chen, National Cheng Kung University, Taiwan  
Title of Session: Business Intelligence and Logistics Management in E-commerce 
 Xiangpei Hu, Lijun Sun,  Dalian University of Technology, Dalian, China  
Title of Session: Intelligent Optimization, Decision Making and Data Mining 
 Hideki Katagiri, Hiroshima University, Japan  
Title of Session: Diseases Diagnostic and Prognostic Systems Based on Digital Image Processing and Artificial 
Intelligence 
 Nor Ashidi Mat Isa, Universiti Sains Malaysia  
 Khairunnisa Hasikin, Universiti Malaya, Malaysia  
Title of Session: Data-Driven Intelligent Systems 
 Fangming Zhu, Zhenzhen Fan, National University of Singapore, Singapore 
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